A hydrophobic grid-membrane filter (HGMF) originally developed by Sharpe and Michaud (13) is marketed under the trade name of Iso-Grid by QA Laboratories, Toronto, Ontario, Canada. Numerous publications on the use of the HGMF appear in the literature. The HGMF is used for enumeration of coliforms, fecal coliforms (3) (4) (5) 16 ), Salmonella sp. (6, 10) , Vibrio parahaemolyticus (8) , Staphylococcus sp. (2) , yeasts, and molds (1, 10); disinfectant testing (P. Entis and P. J. Boleszczuk, Abstr. Annu. Meet. Am. Soc. Microbiol. 1985, Q43, p. 265); etc. Major HGMF applications have been for foods and food products (1-3, 6-11), many of which contain particulate matter requiring prefiltration (8, 15) . Use of the HGMF has been officially approved by the Association of Official Analytical Chemists for enumeration of total coliforms, fecal coliforms, Escherichia coli (5) , and Salmonella sp. (6) in foods and food products.
Since the hydrophobic grid confines growth of microorganisms within a square grid cell (13) , the HGMF allows detection of microbes in a greater range, reducing the need for extensive sample dilution; Sharpe and Michaud claimed linear counting ranges up to 30,000 CFU per filter (14) . To further enhance the labor-saving advantage of the HGMF (12) Microbiology Systems, Cockeysville, Md.), all at 34 to 37°C, and frozen in a liquid nitrogen atmosphere.
Filtration operation. Ampoules containing frozen cultures were quickly thawed, and 1 ml of each culture was pipetted and diluted in pH 7.2, 0.3 mM phosphate buffer to contain approximately 1, 10, 100, or 1,000 CFU/25 ml. Each 25-ml suspension was filtered with six replicates per dilution, and the filter units were rinsed with approximately 100 ml of phosphate buffer. On completion of filtration, the funnel extender was removed and the filter base was placed inverted on an inverted lid.
An appropriate growth medium containing 0.6% agar, kept liquid in a water bath at 48°C, was pipetted into the bottom opening of the filter base. The opening was then tightly sealed with a plug. All of the following media prepared contained 0.6% agar. The media used were m Endo agar LES (Difco) for E. coli; Trypticase soy broth (BBL) for Corynebacterium sp., Micrococcus sp., and Moraxella sp.; Letheen broth (Difco) for S. aureus and P. aeruginosa; and Sabouraud dextrose broth (Difco) with an additional 2% dextrose for C. albicans. Concentration of agar. The effects of agar concentration on the size of the microbial colony, hence the CFU, were examined with E. coli. Six replicate filter units were run per microorganism. Trypticase soy broth or Letheen broth containing 0, 0.3, 0.6, 1.0, or 1.5% agar was pipetted into the bottom of the filter bases for the growth of E. coli.
The Trypticase soy broth containing over 0.6% agar grew significantly larger colonies of E. coli. The large colonies aided in visual counting of the microorganism and resulted in apparently higher recovery of the microorganism (68, 195, and 361 CFU per filter for 0, 0.3, and 0.6% agar, respectively). Owing to easier addition of the media with the lower concentration of agar, 0.6% agar was judged optimum for enumeration of microorganisms for the disposable filter unit.
Modification of formula. A conventional square HGMF provides a total of 1,600 grid cells per filter. Sharpe and Michaud (14) derived a formula for computing microbial counts enumerated in the square HGMF. However, modification of the formula was necessary owing to the circular shape of the disposable filter unit, which created partial grid cells around the edge of the filter. Any colonies present in these partial grid cells are not routinely counted. Therefore, unless compensated, the disposable filter unit would result in a lower CFU number. Since the total area of the partial grid cells represents an equivalent of 45 complete grid cells (relative standard deviation [RSD] = 4.0%), the modified formula compensates, by inclusion of a ratio (Nln), for any error arising from such routine practices. Thus, the modified formula becomes CFU (MPN) = -N. ln(N -x. Nln)lN, where CFU (MPN) is the most probable number of CFU; N is n + a or the total number (n) of grid cells (1,485) on a disposable filter unit, compensated by the inclusion of the area (a) of the partial grid cells; n is the total number of complete grid cells per filter (1,440; RSD = 0.53%); a is the equivalent number of intact grid cells (45; RSD = 4.0%) represented by the partial cells and is calculated by dividing the total area of the partial grid cells by the area of an intact or complete grid cell; and x is the number of grid cells showing microbial growth. If N = n, then the formula becomes identical to that of Sharpe and Michaud (14) .
Correlation among pour plate, square HGMF, and disposable filter unit. The correlations among the pour plate, the conventional square HGMF, and the disposable HGMF filter unit when used for enumeration of microorganisms were examined by using seven different types of microorganism. The results presented in Table 1 were statistically examined for correlation on the slope, intercept, and linear relationship of the regression lines. The slopes between the conventional square HGMF and the disposable filter unit were not significantly different (P < 0.05) for Corynebacterium sp., E. coli, and Moraxella sp. Significant differences were obtained for Micrococcus sp., S. aureus, P. aeruginosa, and C. albicans, however.
Significant improvements in the linear relationship, slope, and intercept of the regression lines were obtained when CFU-per-filter values of over 900 were not included. The correlation coefficients of the conventional square HGMF for Corynebacterium sp., Micrococcus sp., Moraxella sp., 
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The disposable filter unit is versatile and may be integrated with other filter types, e.g., a cellulose ester filter for sterility testing of pharmaceutical products.
